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were not (NOOP group). No gender distribution (87.2% was female in
total), age (73.1 y on average) and BMI (25.4 kg/m2) differences were
observed between OP group and NOOP group, respectively. On the other
hands, JSW of medial tibio-femoral knee joint of OP group (0.4mm) was
signiﬁcantly reduced in comparison to that of NOOP group (0.9mm)
(p < 0.001). FTA of OP group (189.0°) was signiﬁcantly increased in
comparison to that of NOOP group (184.5°) (p < 0.001). Pain VAS and
JKOM score of OP group (72.7 and 56.5) were signiﬁcantly increased
in comparison to those of NOOP group (60.5 and 38.5), respectively
(p < 0.001). The AUC in ROC curve of JSW and FTA were 0.25 (95% CIs;
0.16, 0.35) and 0.67 (95% CIs; 0.55, 0.78), respectively. The AUC in ROC
curve of pain VAS score and JKOM score were 0.66 (0.58, 0.74) and 0.74
(0.67, 0.81), respectively. The cut-off of FTA calculated by ROC curve was
found at 189° and the ORs at 189° of FTA for receiving TKA was 5.90
(95% CIs; 2.54, 13.71). The cut-off of pain VAS score calculated by ROC
curve was found at 78 point and the ORs at 78 point of VAS score for
receiving TKA was 3.71 (95% CIs; 1.94, 7.07). The cut-off of JKOM score
calculated by ROC curve was found at 42 point and the ORs at 42 point
of JKOM score for receiving TKA was 5.18 (95% CIs; 2.86, 9.36).
Conclusions: The ﬁrst conclusion of this study is that among severe knee
OA Japanese patients with K/L grade 4, JKOM scores were predictive of
future indication for TKA. The second conclusion is that we found a cut-
off point of JKOM score that relatively accurately discriminated Japanese
patients who did vs did not receive TKA, as the AUCs for ROC curves were
higher than 0.65 (0.74). In addition, JKOM score was more predictive than
VAS score and FTA, and the ORs of JKOM score for receiving TKA was
5.18. Therefore, JKOM score would be one of the novel indicators for
Japanese patients with severe knee OA which are helpful for physicians
to discuss with patients who are considering their decision to TKA.
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MODULATION OF RATE OF FORCE DEVELOPMENT INFLUENCES KNEE
FUNCTION IN OA
J.D. Winters, C.A. Knight, K.S. Rudolph. Univ. of Delaware, Newark, DE,
USA
Purpose: Quadriceps strength has long been known to inﬂuence knee
function in people with osteoarthritis (OA) and quadriceps strength
is commonly measured as the maximum force produced during a
voluntary isometric contraction (MVIC). The magnitude of muscle force
necessary to accomplish daily activities is difﬁcult to estimate, however,
it is likely that maximum quadriceps force may be required during
only very strenuous tasks. Recently, the maximum rate at which the
quadriceps muscles generate force has been shown to inﬂuence daily
function in people with hip OA, however, the maximum rate of force
development may not be as inﬂuential as the manner in which the
rate of force development is regulated during activities. The Rate of
Force Development Scaling Factor (RFDsf) describes the change in rate
of force development as a function of force production thus quadriceps
muscles with a high RFDsf produce force more quickly per change in
the force than those with a low RFDsf. A high RFDsf may indicate
quadriceps muscles that are better equipped to stabilize the knee during
daily activities thus protecting the joint from abnormal arthrokinematics
that could be detrimental to articular cartilage. Moreover, exercise
interventions aimed at increasing the RFDsf may prove more successful
in improving knee function in people with knee OA. The purpose of this
ongoing study is to examine both maximal and submaximal quadriceps
muscle function assessments and their relationships with functional
measures.
Methods: Quadriceps MVIC and RFD during rapid volitional and
electrically elicited contractions were measured across a range of sub-
maximal forces. Electrically elicited contractions were generated using a
single square wave pulse, 1msec in duration (Grass Technologies, S48,
Warwick, RI) up to the highest amplitude tolerated. The RFDsf (the slope
of the regression line calculated from scatter plots of force and RFD) were
determined for each subject. Knee function was assessed with the Knee
and Osteoarthritis Outcome Score (KOOS) self-reported questionnaire, a
global rating of knee function and a timed stair climbing test. Due to the
small number of subjects in this ongoing study, group differences were
not assessed. Relationships between the RFDsf and functional variables
were assessed using Pearson correlation coefﬁcients across all subjects.
Correlations were considered statistically signiﬁcant when p ≤ 0.05.
Results: See the tables.
Group Means (± stdev)
OA Control




Global Rating Scale ±GRS 64.3±15.5 100±0
Stair Climbing time ±SCT 14.12±3.33 10.42 ±3.37
Correlations across all subjects
KOOS-ADL vs RFDsf-Tw r =0.771 p=0.042
KOOS-ADL vs MVIC/BMI r = 0.575 p=0.177
GRS vs RFDsf-Tw r =0.740 p=0.057
GRS vs MVIC/BMI r = 0.577 p=0.175
SCT vs RFDsf-Tw r = −0.699 p=0.080
SCT vs MVIC/BMI r = −0.800 p=0.031
Conclusions: As expected, higher RFDsf were observed in the electrically
elicited vs. the volitional contractions, likely due to different motor
recruitment patterns. Functional measures related strongly to MVIC,
as reported by others. However, these preliminary results demonstrate
strong relationships between the twitch RFDsf and the self-reported
functional measures which suggest that the regulation of the rate of
force development may be important in inﬂuencing knee function.
Interestingly, the volitional RFDsf did not relate to functional measures,
which warrants further investigation.
292
RELIABILITY OF RADIOGRAPHIC GRADES USED TO ASSESS 1ST
METATARSOPHALANGEAL JOINT OSTEOARTHRITIS
S. Rao, J. Park, G. Ciavarra, J. Weatherall, C. Chapman, S. Sheskier,
K. Mroczek. New York Univ., New York, NY, USA
Purpose: First metatarsophalangeal joint osteoarthritis (MTP OA) is the
most common form of degenerative joint disease in the foot, affecting
35–60% of adults over 65 years. Individuals with 1st MTP OA experience
debilitating foot pain which limits their routine daily activities such
as walking and stair climbing, as well as restricts participation in
recreational activities. Current clinical assessment of severity of 1st MTP
OA involves the use of radiographic grades. Two foot-speciﬁc scales have
been proposed to evaluate 1st MTP OA, however no objective data are
available assessing intra- or inter-rater reliability using the two scales.
The purpose of this study is to assess intra- and inter-rater reliability of
two of the most commonly used radiographic scales to grade 1st MTP
OA in current clinical practice.
Methods: All procedures were approved by the IRB, and the study
was conducted at NYU Hospital for Joint Diseases. Radiographs of 30
feet with 1st MTP joint OA (26 patients, 56% female) were evaluated,
and included antero-posterior and lateral views on all feet and oblique
views on 78% feet. All radiographs were de-identiﬁed, and graded by the
following ﬁve raters: three fellowship-trained orthopaedic surgeons, one
fellowship-trained radiologist, and one orthopaedic resident. Standard
grading criteria and examples were provided to each rater. Radiographs
were randomly re-ordered for re-evaluation. The Coughlin scale refers
to radiographic criteria developed by Coughlin and Shurnas (2003). The
Menz scale includes two subscales, one assessing joint space narrowing
and the other assessing osteophytes. Rater reliability was assessed using
quadratically weighed kappa for ordinal data.
Results: Intra-rater reliability for the Coughlin scale, and the Menz
subscales is summarized in Table 1 and ranged from 0.54 to 0.88.
Inter-rater reliability ranged from 0.43–0.72, 0.54–0.77, and 0.53–0.68,
respectively for the Coughlin, and Menz joint space narrowing and
osteophyte subscales.
Conclusions: The key ﬁndings of this study indicate that the two
most frequently used radiographic scales used to evaluate 1st MTP
joint osteoarthitis have good intra-rater reliability (65–90 percent
agreement) and inter-rater reliability (52–71 percent agreement). Our
results assessing the Coughlin and Menz scales are consistent with
previous studies assessing the Menz scale and Kellegren Lawrence grades.
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Future studies are indicated to evaluate prevalence and progression of
1st MTP OA using the Coughlin and Menz scales.
Table 1. Quadratically weighted kappa on the Coughlin and Menz scales
Rater Coughlin Scale Menz Scale
Joint Space Narrowing Osteophyte
Rater 1 0.72 0.71 0.70
Rater 2 0.72 0.68 0.54
Rater 3 0.59 0.68 0.58
Rater 4 0.88 0.81 0.62
Rater 5 0.70 0.65 0.61
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THE RELATIONSHIP BETWEEN RETINAL VESSEL CALIBRE AND KNEE
CARTILAGE AND BMLs
M. Davies-Tuck1, R. Kawasaki2, A. Wluka1, T. Wong2, L. Hodgson2,
D. English3, G. Giles3, F. Cicuttini1. 1Monash Univ., Melbourne, Australia;
2Univ. of Melbourne, Melbourne, Australia; 3The Cancer Council of Victoria,
Melbourne, Australia
Purpose: Whether the increase in vascular disease prevalence and
mortality in OA populations is a result of co-occurrence of cardiovascular
disease and OA, which are both common in the older population, is
due to OA treatments or to the common association with reduced
physical activity and/or obesity is unclear. One way to explore this non-
invasively is to examine the relationship between changes in retinal
microvasculature, which have been shown to be markers of generalized
vascular pathology, and knee structural changes in an asymptomatic
community-based population.
Methods: A community sample of 289 (61% women) aged 50–79 years
with no knee symptoms underwent magnetic resonance imaging (MRI) of
their dominant knee in 2003. Cartilage volume and bone marrow lesions
(BMLs) were determined. All subjects also had retinal photographs taken
from which retinal arteriolar and venular diameters were determined
and summarized as the central retinal arteriolar equivalent (CRAE) and
the central retinal venular equivalent (CRVE).
Results: Retinal venular diameter was signiﬁcantly wider in subjects with
a BML compared with subjects without a BML [mean (SD)] 214.2 (2.8) mm
versus 207.5 (1.1) mm respectively independent of age, gender and BMI. A
trend for decreased medial tibial cartilage with increasing CRAE was also
observed (regression coefﬁcient −2.70ml, 95%CI −5.74, 0.5, p = 0.08).
Conclusions: These ﬁndings suggest that vascular pathology, indicative
of inﬂammatory processes, is associated with early structural knee
changes. The role of micro-vascular changes in the pathogenesis of OA
warrants further investigation.
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DIETARY ANTIOXIDANTS AND HIP CARTILAGE VOLUME IN ADULTS
WITHOUT CLINICAL HIP OSTEOARTHRITIS
Y. Wang1, A. Wluka1, S. Tanamas1, A. Hodge2, G. Giles3, D. English3,
H. Prime4, F. Cicuttini1. 1Monash Univ., Melbourne, Australia; 2Univ.
of Melbourne, Melbourne, Australia; 3The Cancer Council of Victoria,
Melbourne, Australia; 4Box Hill Radiology at Epworth Eastern, Melbourne,
Australia
Purpose: Although there is evidence for an association of dietary
antioxidants with knee joint health, little data is available for the hip
joint. With increasing severity of radiographic hip osteoarthritis (OA),
hip cartilage volume reduces. The aim of this study was to investigate
the relationship between dietary antioxidants and hip cartilage volume
in adults without clinical hip OA.
Methods: 120 participants (mean age 67 years, 55% female), with no
history of hip injury or symptoms were recruited. Dietary intakes
of antioxidant vitamins were estimated from a food frequency
questionnaire during 1990–1994. Participants underwent magnetic
resonance imaging of their right hip in 2009. Femoral head cartilage
volume and bone area were assessed using validated methods.
Results: Intake of alpha-carotene was negatively associated with hip
cartilage volume (B = −108.8, 95% CI −212.6 to −5.1 per standard deviation
increase in dietary intake, P = 0.04). There was a tendency towards
a negative association between beta-carotene intake and hip cartilage
volume (B = −93.8, 95% CI −200.3 to 12.8, P = 0.08). Intakes of vitamin C,
vitamin E, and other carotenoids were not associated with hip cartilage
volume.
Conclusions: Contrary to our hypothesis that dietary antioxidants are
positively associated with hip cartilage volume, higher intakes of alpha-
and beta-carotene were associated with reduced hip cartilage volume in
adults without clinical hip OA, suggesting an adverse effect. Although our
ﬁndings will need to be conﬁrmed in longitudinal studies, they suggest
that dietary modiﬁcation of antioxidants intake may be one strategy in
the prevention of hip OA.
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ELABORATION AND VALIDATION OF A QUESTIONNAIRE ASSESSING
EXPECTATIONS OF PATIENTS WITH KNEE OSTEOARTHRITIS: THE
KNEE EXPECTATIONS QUESTIONNAIRE (KEQ)
M. Benhamou1, I. Boutron1, M. Dalichampt1, S. Alami2, F. Rannou1,
P. Ravaud1, S. Poiraudeau1. 1AP-HP, Universite´ Paris Descartes, INSERM,
Paris, France; 2Interlis, Universite´ Paris Descartes, Paris, France
Purpose: Expectations of patients are not usually taken into
consideration for management strategies in OA. We aimed to develop
a questionnaire assessing expectations of patients regarding knee OA
management.
Methods: To generate items of the pre-questionnaire, the extensive
document reporting a qualitative analysis of interviews with 81 patients
with knee OA was sent to 10 experts and a Delphi procedure was
adopted. A forward-backward translation technique was used to provide
an English version of the pre-questionnaire. Eighty physicians (64 general
practitioners, 16 rheumatologists) recruited 566 patients with knee OA to
test the pre-questionnaire. An item reduction was performed according
to metric properties of each item (ﬂoor and ceiling effects, percentage
of missing answers, correlations with other items). Reliability of the
questionnaire was tested by use of Chronbach a coefﬁcient. Construct
validity was tested by use of divergent validity, and exploratory and
conﬁrmatory factor analyses.
Results: In total, 60-items were extracted from the analysis of the
qualitative study and three Delphi rounds were needed to obtain
consensus on a 33-items pre-questionnaire assessing expectations of
patients regarding knee OA management. Consensuses were easily
found for English and French versions of the pre-questionnaire. Files
of 524 patients were available for analysis and the item reduction
process leaded to an 18-item questionnaire (range 0–100). Chronbach
coefﬁcient was 0.91 (95% CI 0.89–0.92). Divergent validity was observed
with knee pain score (r = 0.19), WOMAC function score (r = 0.22), and
physical and mental scores of the SF-12 (r = 0.07 and 0.22, respectively).
Exploratory factor analysis extracted 3 main factors with Eigen values
of 11.81, 2.81, and 1.56 explaining 46% of the variance. Each factor
was easily characterized, factor 1 (11-items) representing expectations
for education, factor 2 (4-items) expectations for technical and human
supports, and factor 3 (3-items) expectations for physicians’ empathy.
Conﬁrmatory factor analyses conﬁrmed that intra-factor correlations
were higher than inter factors ones.
Conclusions: We propose a new 18-items questionnaire assessing
patients’ expectations concerning knee OA management with good
content and construct validities. Test–retest reliability and sensitivity
to change should now be tested before clinical use.
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CORRELATION BETWEEN LOCALISATION OF 4° CHONDRAL
LEASIONS IN KNEES AND THE CLINICAL RESULT AFTER AUTOLOGOUS
CHONDROCYTE TRANSPLANTATION
B-G. Bo¨ttenberg, P. Scha¨ferhoff, H. Dewitz. Orthopaedic Dept. – MediaPark
Klinik, Cologne, Germany
Purpose: The method of the ACT demands to repair deep and huge size
cartilage defects with hyalin respectively hyalin like cartilage. Previous
studys describe only rare the effect of the ACT in knees regarding to their
chondral defect region.
Methods: This monocenter study presents the correlation between the
localisation of 4° chondral leasions in knees and the clinical outcome
after ACT treatment. The clinical evaluation was performed using the
subjective and the objective part of the IKDC2000 score for 52 patients
before and after treated with ACT (meanfollowup 38.6 months).
Results: 52(35m/17f) patients in the age between 18 and 45 years (mean
age 38 years) participate in this study. The defect size average is 6.13 cm2.
